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Table 4.3. Correlations between relative abundances of fish species and the summer nutrient muftimetric
index in streams of watersheds with low urban activity, The numbers in bold are significant correlations
{p<0.05) without correcting for multiple tests,

Fish Species ' SUMNUTEMMI
BANDED_DARTER 0.073
BANDED_SCULPIN 0.100
BLUEGILL_SUNFISH 0.178
BLUNTNOSE_MINNOW -0.029
CARDINAL_SHINER 0225
CENTRAL_STONEROLLER 0.105
CREEK CHUB 0.221
FANTAIL_DARTER -0.143
GOLDEN_REDHORSE 0.081
GREEN_SUNFISH 0.118
GREENSIDE DARTER 0.223
LARGEMOUTH_BASS 20.042
LOGPERCH 0,393
LONGEAR_SUNFISH 0,224
MOSQUITOFISH 0.229
NORTHERN_HOGSUCKER 0062
ORANGETHROAT_DARTER 0.276
REDSPOT_CHUB -0.134
ROCK_BASS 0.040
SLENDER_MADTOM 0.268
SMALLMOUTH_BASS 0,244
SOUTHERN_REDBELLY DACE 0.069
SPOTTED_BASS 0.134
STIPPLED_DARTER 0.306
YELLOW_BULLHEAD 0.031
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Tabte 6.2, The sxpected average spring TP concentrations in the 96 representative watersheds in 2058 under
different management scenarios. The percent change for each scenario is listed as well as the spring injury
beachimark (0.027 mg TP/L). The numbers marked in bald are the highest lowest ranking site with nutrients

that exceeded the spring injury benchmark.

Spring {0.027 mgTPIL béﬁchnvwé‘rk)
Rank | porcemtie | TP (mgrly | Control | NoLiter | Nojfiers | Continued
-12.84 % -35.83 % ~29.93 % 24.07 % -
1 100.00 0.006 0.008 0.004 0.004 0.007
1 968.90 0.009 0.008 0.006 0006 | 0011
1 97.92 0.009 0,008 0.008 0.006 0.011
1 96.87 0.010 0.009 0,006 0.007 0.012
1 95.83 0.017 0.015 0.011 0.012 0.021
1 94,79 0,018 0.015 0.011 0012 0.022
1 93.75 0.018 0016 0012 0.013 0,022
i 92.71 0.018 0.016 0.012 0.013 0.023
1 91.67 0.021 0.018 0.013- 0.015 0.026
1 90.62 0.021 0.018 0.013 0.015 0.026
1 89.68 0.021 0.018 0,013 0.015 0.026
1 88.54 0.022 a.09 0.014 0015 0.027
1 B7.650 0.023 0.020 0.015 0.016 0.028
1 86.46 0.025 0.022 0.016 0.017 0.031
1 85.42 0.025% 0.022 0.016 0.017 0.081
1 84.37 0.025 0.022 0.016 0.017 0.031
1 83,33 0.029 0.025 0.018 0.020 0.035
1 82.29 0.029 0.025 0.019 0,020 0.036
1 B1.25 0.030 0,026 0.019 0.021 0.037
1 80.21 0.030 0.026 0.019 0,021 0.038
1 79.17 0.033 0.029 0.021 0.028 0.041
1 78.12 0.035 0.031 0.022 0.025 0.043
1 77.08 0.036 0.031 0.023 0.025 0,044
1 76.04 0.037 0.032 0.024 0.026 0.045
1 76.00 0.037 0.032 0,024 0.028 0.046
1 73.96 0.038 0.033 0.024 0.026 0.047
1 72,92 0.038 0.033 0025 0.027 0.047
1 71.87 0.039 0.034 0.025 0.027 0.048
1 70,83 ‘ 0.039 0.034 (0.025 0.027 0.048
1 69.79 0.040 0.035 0.026 0.028 0.050
1 68.7% (.040 (.035 0.026 0.028 0.050
1 §7.71 0.040 0.035 0.026 0.028 0.050
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Case 4:05-cv-00329-GKF-PJC  Document 2278-5 Filed in USDC ND/OK on 06/19/2009 Page 4 of 66

Spring (0.027 mg TP/ benchmark)
k| oot [SOT008)  Comrol | Noiter | Moiter & | Corued
-12.64 % -35,83 % 29,93 % 24,07 %
g 66.67 0.042 0.037 0.027 0.029 0.082
1 65.62 0.043 D.038 0.028 0.030 £.053
1 G458 0.044 0.039 0.028 0.031 0,055
1 83.54 0.045 0.030 0.029 0,082 0.056
1. 62.50 4.045 5.039 0.029 0.032 0.0586
i 61.46 0048 0.040 0.028 0.082 0,087
1 80.42 0.048 0.040 0.030 0.082 0.087
1 59.37 0.048 0.042 0.031 0.034 0.059
1 58,33 0.048 0.042 0.031 0.034 0,060
1 57.29 0.049 0.043 0.032 0.035 0.061 ,
1 56,25 0.051 0,044 0.033 0.036 0.063
1 55.21 0.051 0.045 0.033 0.036 0,063 ‘
{ 54.17 0,051 0,045 0.033 0.036 0.063
1 53.12 0.052 0.045 0.033 0.036 0.065
1 52,08 0.053 0.046 0.034 0.037 0,066
1 51.04 0.054 0.047 0,035 0.038 0,067
1 50.00 0.056 0,048 0.035 0.039 0,068
1 48.96 0.055 0.048 0.03% 0.039 0.068
1 47.92 0.057 0,049 0.036 0.040 0.070
1 46 87 0.061 0.054 0.039 0.043 0.076
1 45.83 0.063 0.055 0.040 0.044 0078
1 44.79 0,064 0,055 0.041 €.045 0,079
1 43.75 0.064 0.056 0.041 0.045 0.079
1 42,71 0,065 0.057 0,042 0.046 0.081
1 41.67 0.088 0.060 0.044 0.048 0.085
1 40.62 0.072 Q.063 0.046 0.050 D089
1 39.58 0.072 0.063 0.045 0.050 0.089
1 38.54 0.072 0.063 0.046 0.051 0.080
1 37 .50 0.073 0.084 0.047 0.051 0.091
1 36.46 0.081 0.071 0.052 0.057 D101
1 35 42 0.082 0.072 0.053 0058 0,102 _
1 34.37 0.083 0.072 0.053 0.058 0103
1 35.42 0.086 0.075 0.055 0.060 D07
f 32.29 0.091 0,580 0.059 0.064 0113
1 a1.25 0.093 0.087 0.060 0.065 D116

71

EXHIBIT R



Case 4:05-cv-00329-GKF-PJC  Document 2278-5 Filed in USDC ND/OK on 06/19/2009 Page 5 of 66

Spring (0,027 mg TP/ benchmark)
Rank | pergantte | TP oty | Control | NoLiner | NoLer& |- Continued
12.64 % 35.83% | -29.93 % 24.07 %
1 30.21 0.102 0.089 0.065 0.071 0.128
1 29,17 0.103 0.090 0.066 0072 0.128
1 28.12 o116 | 0401 0.074 0.081 0.144
1 27.08 0117 0.102 0.075 0.082 0.145
1 26.04 0.128 0.112 0.082 0.090 0.159
1 25.00 0141 0.123 0.090 0.008 0174
1 23.96 0.142 0.124 0.091 0.100 0.177
1 22,92 0.154 0185 0099 | 0108 0.192
1 21,87 0.157 - 0.137 0.100 0.110 0.194
1 20.83 0170 0.148 0.108 0119 0.211
1 19.79 0.187 0,163 0.120 0.131 0232
1 18.75 0.187 0.163 0.120 0.131 0282
1 17.71 0.189 0.165 0.121 0.132 0234
1 16.67 0.190 0.166 0.122 0133 0.235
i 16.62 0.191 0167 0.122 0.134 0.237
! 14,5 0.236 0,206 0.152 0.166 0.293
1 13.54 0.255 0.222 0.163 0.178 0.316
1 12,50 0.260 0.227 0.167 0.182 0.322
1 14.46 0.283 0.247 0.181 0.198 0.361
1 10.41 0.350 0.306 0.225 0.245 0.434
1 9.37 0.383 0.334 0.245 0.268 0.475
1 8.33 0.437 0.382 0.281 0.306 0.543
1 729 0.446 0.089 0.286 0.312 0.553
1 6.25 0.475 0.415 0.305 0.333 0.589
1 5.21 0.557 0.487 0.357 0,300 0,691
1 416 0.592 0517 0.380 0.415 0.735
1 3,12 0.597 0.522 0.383 0.419 0.741
1 2.08 1,428 1.248 0.917 1.001 1772
1 1.04 A1t 3591 2,638 2.880 5,100

~
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Case 4:05-cv-00329-GKF-PJC  Document 2278-5 Filed in USDC ND/OK on 06/19/2009 Page 6 of 66

Table 5.3. The expecied summer average TP concentrations In the 96 representative watersheds in 2058
under different management scenarios. The petcent change from summier 2006 for each stonario is listed as
well as the summer injury benchmark {0.060 mg TP/L). The numbers marked in bold ars the highest lowest
ranking site with nutrients that exceeded the summer injury benchmark,

Surnmer (0.060 mg TP/L)
p e:ctgtil e S%‘;'}ﬁgi‘;ﬂe Control No Litter  jNo Litter & Buffer Cgr:gg?ﬁ d
A128% | -33.21% 26,99 % 24,32 %

100.00 £.006 0,006 0.004 0.004 0.007
93.96 5.009 0.008 0.008 0,006 0.011
97.92 0.009 0.008 $.006 0.006 0.011
96.87 0.010 0.009 - 0.007 0.007 0.012
95.83 0.017 0.015 0.0 0.012 Q.02
94,79 0.018 0.016 0.012 0.013 0.022
93.75 0.018 0.016 0.012 0.013 0.022
92.71 0.018 0.016 0.012 0.013 0.023
91.67 0.021 0.019 0.014 0.015 0,026
90.62 0.021 0.019 0.014 0.015 0.026
89.58 0.021 0.019 0,014 0.015 0.026

. 8834 0.022 0.020 0.015 0.016 0.027

L 87.50 0.023 0.020 0.015 0.017 0.026
86.46 0.025 0.022 0,016 0.018 0.031
85.42 0.025 0,082 0.016 0,018 0.081
§4.97 0.025 0.022 0.017 0.018 Q.0M
83.33 0.029 0.025 0.019 0.021 0.036
82,29 0.029 0.026 0.019 0.021 0.036
81.25 0.040 0.627 0.020 0.022 0.038
80.21 0.030 0.027 0.020 0.022 0.038
79.17 (3,042 0.029 0.022 0.024 0,041
78,12 £.035 0.Gat 0.023 0.026 0.044
77.08 0.036 0.032 0.024 0.026 0.044
7604 0.037 0.033 0.025 0027 0.046
75.00 0037 0.033 .65 0.027 0.046
73.96 0.036 0.03% 0.028 0.028 0.047
7292 0.038 0.034 0.026 0.028 0.048
71.87 0.039 0.034 0.026 0.028 0.048
70.83 0.039 0.035 0.026 2.028 0.048
64,79 0.040 0.035 0.027 0.0249 0.050
5875 0.040 5.4536 0.027 2.029 0.050
67.71 0.040 0.036 0.027 0.029 0.050 |
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Case 4:05-cv-00329-GKF-PJC  Document 2278-5 Filed in USDC ND/OK on 06/19/2009 Page 7 of 66

. Summer (0.060 mg TP/L)
P erjeoe%til " SL;“;T;‘;S% Control No Litter |No Litter & Buffer Cg:::,;':d
41.28% | -33.21% +26.99 % 24.32 %

66.67 0.042 0.037 0.028 0.031 0.052
65.62 0.043 0.038 0.029 0.031 0.053
62.58 0.044 0.039 0.030 0.032 0.055
63.54 0.045 0.040 0.030 0.033 0.055
62.50 0.045 0.040 0.030 0.033 0.086
61.46 0.046 0.041 0.031 0.033 0.057
60.42 0.045 0.041 0,051 0,034 0.067
59.37 0.048 0.042 0.032 0.035 0.059
58.33 0.048 0.043 0.032 0.035 0.060
57,29 0.049 0.044 0.033 0.036 0.061
56,25 0.051 0.045 0.034 0.087 0.063
56.21 0.051 0.045 0.034 0.037 0,063
54.17 0.051 0.045 0.034 0.037 0.063
53.12 0.052 0,046 0.035 0.038 0.065
52.08 0.053 0.047 0.085 0.039 0.066
51.04 0.054 0.048 0.036 0.039 0.067
50,00 0.055 0.049 0.087 0.040 0.068
48.96 0,055 0.049 0.057 0.040 0.088
47,92 0.057 0.050 0,038 0.041 0.070
48.87 0.061 0.054 0.04 0.045 0.076
45.83 0.063 0.056 0.042 0.046 0.078
44.78 0.064 0.056 0.042 0.04¢ 0.079
43,75 0.064 0.057 0.043 0.047 0.080
42.71 0.065 0.058 0.044 0.048 0.081
41.67 0.068 0.060 0.045 0.050 0.085
40.62 0.072 0.064 0048 0.052 0.089
39.58 0.072 0.064 0.048 0.082 0.090
38.54 0.072 0.064 0.048 0.083 0030
77,50 0.073 0.065 0049 0.053 0091
36.46 0.081 0072 0.054 0.059 0.101
35.42 0,082 0.073 0055 0.060 0.102
34,37 0.083 0.074 0.055 0.061 0.103
3338 0.086 0.076 0.057 0063 0107
30,29 6.091 0.081 0.061 0.067 0.1
3125 0 003 0.083 0.062 0.068 0
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Summer (0,060 mg TP/L)
P er1 cce(:;tﬂ e S‘#rg"gri;ﬁ?f & Control No Litter [No Litter & Buffer cg?gﬁ: d

v 11.28% | -33.21% 2699% | 24.32%
3021 0.102 0.090 0.068 0.074 0,128
29.17 0.103 0.091 0.069 0075 D.128
28.12 0.116 0.103 0.077 0.085 0.144
27.08 0117 0.104 0.078 0.085 0.145
26.04 0.128 0114 0.085 0.093 0.159
26.00 0.141 0.126 0.094 0.103 0.17%
2396 0.142 0.126 0.095 0.104 0.177
{2292 0.154 0.157 0.103 0.113 0.192
21.87 0.157 0139 0.105 0.114 0.195
20.83 0.170 0.151 0.113 0.124 0.211
16.79 0.187 0.166 0.125 0.138 0.232
18.75 6.187 0,166 0.125 0.137 0.253
17.71 0.189 0.168 0.126 0138 0.235
16.67 £.190 0.169 0.127 0.139 0.236
15,62 0.191 0.168 0.127 0.139 0.237
14,56 0.236 0.210 0.158 0173 0.294
13.54 0.255 0.226 0.170 0.186 0.317
12.50 0.260 0,230 0.173 0.190 0.323
11.48 0.28% 0.251 0.189 0.206 0.352
10,41 0.350 2311 0.234 0.256 0.435
9.37 0.383 9.330 0.255 0279 0.476
8.33 0.437 .4388 0.202 0.319 0.544
7.29 0.446 0.396 0.298 0.326 0.564
6.25 0.475 0.421 0317 | 0.347 0.591
5o 0.557 0,494 0.372 0.407 0.692
416 0.592 0.525 0.995 0.432 0.736
312 0.597 0.530 4399 0.436 0.743
2.08 1.428 1,267 0.954 roas 1.776
1.04 PRER 2647 2.745 3.001 5110

~J
"N
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USDC ND/OK on 06/19/2009
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USDC ND/OK on 06/19/2009

In
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Figure 2.5 Nutrient concentrations at sites sampled during the Summer 2006 sampling campaign.
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Figure 2.9 Regression analysis of total nitrogen (TN) concentrations during summer 2006 and

relationships to poultry house density (PHD) and percent urban land use (PCURB).
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Figure 2.12 Regression analyses showing TP (on left) and TN (on right} concentrations in IRW
streams during spring 2007 as related to poultry house density and the percent urbanized land

use in watersheds.
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Figure 2.14 Regression analysis of total nitrogen (TN) concentrations during summer 2007
and relationships to poultry house density {(PHD) and percent urban land use (PCURB).
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Figure 2.23 Relationship of planktonic algal biomass (on left) and benthic algal biomass {on right} to
poultry house density (PHD) and percent urban land use {PCURB) for data collected in summer

2006.
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Figure 2.25 Relationships of Percent green algal cover to poultry house density (PHD), percent

urban land use (PCURB), and total phosphorus {on right} during spring 2007.
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percent urban land use (PCURB), and total phosphorus {(on right) during spring 2007.

Figure 2.26 Relationships of benthic algal biomass to poultry house density (PHD),
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Figure 2.27 Relationships of planktonic algal biomass to poultry house density (PHD},
percent urban land use (PCURB]), and total phosphorus (on right) during spring 2007
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Figure 2.35 The standard deviation in dissolved oxygen (ST Dev DO) of streams related to the poultry

house density and percent urban land use (on left) and total phosphorus (on right) during the eight
weeks of sampling in spring of 2007. The independent variables In{percent urban land use) (LPCURB}),

In{pouftry house density (houses/mi2) (LCHDPMIZ), and In(TP}) (LTP).
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Figure 2.39 Cumulative frequency distribution of average pH and maximum pH concentrations at stations

sampled during an eight week period in spring 2007.
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Figure 2.41 Maximum pH at sites related to filamentous green algal cover, benthic algal biomass, total
phosphorus concentration, urban land use, and pouliry house density during the spring of 2007.
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Figure 3.1 Metrics for species composition of diatom assemblages as related to total phosphorus
(TP) concentrations in summer 2006 and spring 2007. See table in text for indicator acronyms.
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